Abstract: This paper presents the preliminary results of geological and geomechanical studies on the laterite stone exploited at Dano quarry in Burkina Faso. The field work described the geological structure of quarry sites and their environment to determine the rocks alteration and the links between the bedrock and lateritic material. Physic-mechanical properties have been studied for assessing the potentiality of this material for lightweight housing, to be completed with thermal and environmental considerations. Some social and economic evaluations are in progress in order to foster its utilization under local conditions.
Introduction
The use of local materials in the construction is one of the ways to support durable development on the entire planet, because it is a development that meets the needs of the present without compromising the ability of future generations to meet their own needs. The world heritage is very rich in all countries in construction. However, the construction using local materials, in the developed countries, became marginal. These techniques were abandoned because it is not possible to standardize the composition of materials because it varies locally. To resolve the economic and environmental problems, concerning the concrete or cinder block construction in Africa, this material can be again a local resource to traditional housing.
One aim of the project was to build using locally materials, priority laterite materials. This short paper presents some results of physical and geomechanical of laterite stone exploited at Dano quarry in Burkina Faso issued from a field work followed in literature [1] . Many calculations are presented by finite element method and by using assumptions based on Eurocode 6 [2] to examine the loads distribution and the compatibility with the strength.
Description of the city of Dano

General considerations
Dano (total surface 669 km²) is located in the south BF in the IOBA province, near the Ghana, 150 Km from Bobo-Dioulasso and 280 km from Ouagadougou (figure 1). Located in the intertropical zone with high rainfall, the mean annual precipitation has been measured 900 mm. The seasonal variation is very important with two seasons, one very humid and the other dry with hot temperatures. The zone receives a great amount of solar radiation and continuous heat, with important biological consequences such as the development of a dense and widespread vegetal cover. Lateritic structures are visible through the landscape as plateaux slightly tilted to the east. On figure 1, laterites covers bedrock identified as white schist and green altered andesites [3, 4] . A geological survey carried out in July 2010 identified outcrops of bedrock and allowed the examination of exposed vertical faces. Moreover, samples for laboratory testing have been collected to investigate the physical and mechanical properties. 
Building materials and properties
The masonry blocks are obtained from a local quarry, named Dakoré quarry, described in Lawane and al. [1] (figures 2 a and b). The petrographic examination of the rock samples showed that the rock is an assemblage of fragments with a cemented material, iron oxides and hydroxides. The colors hues from dark brown to light yellow (figure 2 c). All the feldspars are weathered in kaolinite. It is known that the strength depends mainly upon its mineral constituents, the porosity, the degree of weathering. Therefore the laboratory study gives a breakthrough to the behavior of the rock in the field or in the building. The average dry density and compressive strength a of laterite were 21,7 kN/m 3 and 2-5 MPa. The strength, the durability and stability are examined in previous study [1] . The effect of moisture content on rock strength is considerable. When the stones are excavated, they are soft, whereas after drying, they become hard and durable. The sensitivity of the strength and deformability of laterite in moisture content and soft rocks has been well demonstrated by many investigators. Reduction of laterite strength up to 50 % on wetting is observed (only few % increases in moisture content is enough to reduce the strength more than 50 % of the dry strength [5, 6] . The modelisation is made with Robot Structural Analysis Professionnal 2011 from Autodesk. The masonry is a composite material with block-stone and vertical and horizontal mortar joints. Two different approaches could be adopted to model : the 'micromodel', or 'two-material approach', and the macromodel, or 'equivalent-material approach' [7] . We choose the standard FEM modelling, based on the concepts of homogenizated material. Figure 3 (b) shows the mesh and defines the 
Conclusions
To resolve the economic and environmental problems of housing, local resource to traditional housing is a real possibility exploited at Dano quarry in Burkina Faso. The objective is to develop construction housing, sufficiently able to resist to limited loads and to give thermal comfort inside. This paper presents the preliminary results of modelling a traditional housing structure under variables actions. To build with laterite blocks can offer sufficiently security. Of course the approach is at macroscale with a homogenised material but considered with large incertitude because the results obtained with the geomechanical study and the dependence with the moisture, which can range in this tropical climate. The actual ultimate strength in monotonic loading can be predicted with good approximation. This good agreement with the experimental results seems to be encouraging. At future, a better physical representation by incorporating interface elements/contact should be investigated but inevitably requires the experimental data on the properties of these interfaces. In spite of the specific limitations of this model, the global behaviour is correctly represented, thus proving that laterite bricks could be effectively used in the study of masonry structural elements. Some social and economic evaluations are in progress in order to valorise such material and to foster its utilization under local conditions.
